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One has only to turn back the pages of history to be reminded of
the enthusiasm with which new inventions and remedies for the treat-
ment of diseases have been hailed. Later, they have either been
relegated to oblivion or have found their level in the treatment of a

few conditions and often in a few selected cases. The roentgen ray
is one of the best exemplifications of this, and the vaccines which
were employed for every known ill from eczema to ingrowing toenails
are a very close second.

It is equally true that, when an epidemic of disease sweeps the
country, possibly becoming pandemic, there is always a certain amount
of hysteria associated with it ; as, for instance, there have been for the
past several years epidemics of influenza; and every one who has a

cold, no matter what the type, situation or degree, looks on it as a

grip infection. At the present time, dentists have become more or less
hysterical over procain or allied products ; and if an eruption of any
kind occurs on their hands, they promptly put the blame on these pain
relieving remedies. The medical journals have published several articles
on this subject, and unquestionably some of the cases have been directly
referable to the irritation caused by the dribbling on the fingers or lack
of care in preparation when giving hypodermic injections of procain
and, in one instance at least, solutions containing cocain. But, after
analyzing some of these published articles, and making careful investiga¬
tions in my own cases, I am convinced that there are elements other
than the direct action of these drugs to be considered. In speaking of
the action of this class of drugs, I shall use the word procain, as that
is apparently the most commonly employed, taking for granted that
any one of them might have been responsible, unless otherwise noted.

True procain dermatitis is an extremely unfortunate type of disease
in the case of the dentist, for it not only is a constant source of irrita¬
tion and annoyance to him, but it also often deprives patients of a

tremendous amount of relief that they cannot otherwise obtain ; he is
often loath to acknowledge the cause and may continue the use of the
drug either from ignorance of its deleterious effects or because he does
not want to believe and hopes it will soon get better. I believe that
there are few persons so susceptible to the action of procain that it of
itself will cause trouble; but it is an acknowledged fact that any one
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working under the physical and mental strain to which men in this
profession are subjected is liable to afflictions which would not occur
in different surroundings. This disbelief as to the injurious effect of
procain, has been substantiated by Dr. Herman Prinz, professor of
materia medica and therapeutics in the Thomas W. Evans Museum
and Dental Institute, School of Dentistry, University of Pennsylvania,
who in a recent communication says :

We prepare in our Institute the solution as outlined below. We use about
25 or more quarts per year in our various clinics and we have never seen a

single case of skin irritation or other disturbances of a local nature arising
therefrom. Many dentists keep their syringes and needles immersed in various
types of antiseptic solutions, which contain cresol, alcohol, formaldehyd, boric
acid, benzoic acid, alkalies of various types and other compounds. When they
use the syringe, they remove it with their hands, which possibly means more

or less always contamination with these preserving solutions and I assume

that some of the so-called anesthetic dermatitis may most likely find an explana¬
tion therein, although T do not deny that isolated cases of procain dermatitis
may exist. Personally I have used procain since its introduction into dentistry
in 1907 in many thousands of cases and I have not seen any single skin reaction
therefrom. I have employed it to a very limited extent in powdered form
directly upon wound surfaces in the oral cavity and have never seen from it
any ill results.

I have had a number of cases of severe skin irritations observed on the
fingers of dentists and in all of these cases I was able to trace the origin to
the careless use of formaldehyd, which is so freely employed by dental practi¬
tioners in the treatment of infected root canals and also for sterilizing purposes.

Dentists have long hours of doing the most minute kind of work
over nervous patients, and unless they are particularly phlegmatic,
become more or less fagged before the expiration of the day, and in
many cases deplorably so before the end of the year. Without this
all important factor, the drug which has been of such enormous benefit
to mankind might be relatively harmless. The powers of resistance are

lower, and the largest organ of the body, the skin, does not have the
same general tone that should normally exist. While physicians and
surgeons are using these drugs frequently, they are not under the same

continuous strain as are dentists ; and while there may have been cases

of procain poisoning among the former class, I have failed to find
any recorded.

Procain is the hydrochloric salt of a synthetically prepared base,
para-amino-benzoyldiethylamino-ethanol. Its solution is neutral in reac¬

tion. Caustic alkalis and alkaline carbonates precipitate the free base
from the aqueous solution in the form of a colorless oil, which soon

solidifies. It is incompatible with the alkalis and alkaline carbonates,
with picric acid and with the iodids.
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The solution is prepared by dissolving 1.5 per cent, of procain in
physiologic sodium chlorid solution, by boiling. When this solution,
which either should be freshly prepared or should not be older than
about a week, is used, 1 drop of epinephrin to from 1 to 2 c.c, 2 drops
to from 3 to 5 c.c. and 3 drops to 6 or more c.c. is needed. As
stated, this addition of epinephrin is always made as needed. Solutions
containing epinephrin must under no conditions be boiled, as that
invariably decomposes the epinephrin. For this reason, so-called dental
tablets containing epinephrin and epinephrin in combination should not
be boiled in the solvent, but should be merely added to the boiled saline
or the Ringer solution.

All glassware used in making this solution or in which the solution
is kept should be alkaline free glass (so-called Jena or hard glass).

Ready-made solutions containing procain-epinephrin mixtures as

obtained from supply houses in bulk, as well as those obtained in
ampules, usually decompose within a reasonable time.

There are apparently two distinct types of eruption : ( 1 ) the papulo-
vesicular on a markedly erythematous base, usually preceded by
pomphlyx-like lesions, accompanied by intense itching, and w:th little
tendency to spread to other parts of the body; (2) a thickened ver¬

rucous condition of the ends of the fingers with involvement of the
nail bed and hypertrophy of the nail itself. Marked pain is experienced,
due to Assuring. It is not unusual for these two types to coexist.

In a few of the following histories there is no doubt that the direct
cause was procain, but it is also reasonably certain that it was planted
on unusually susceptible tissue. The patients often say that they have
been using the same chemical or dye for years without any harm to

themselves, and it is difficult to understand why at this particular time

they should suffer from its use. It is largely a question of resistance.
When we come to realize what this peculiar change is—what it is

that takes place—perhaps on account of overwork, worry, improper
eating, eating when tired or exhausted, eating food which is not adapted
to the individual patient and, what is worse, not being content with
three meals a day, or, probably the worst of all, constipation and its
associated gastric symptoms, we will be in a position to treat more

intelligently the conditions that arise. One other factor which is quite
frequently overlooked is the relationship between the skin and the
kidneys, as faulty elimination of the kidneys throws more work on

the skin and changes to some degree the character of the sweat.
Lane1 reports three cases, in each of which there was marked

dermatitis following the use of procain—all in dentists of long standing;
1. Lane, C. G.: Novocain Dermatitis in Dentists, Dental Cosmos, 1921,

p. 878.
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the causative factor in one was particularly clearly defined, for when
the patient used rubber gloves, he was entirely free from the eruption,
but on the use of procain without the gloves, there was an immediate
return. In all his cases, Lane verified his clinical observations by means

of cutaneous sensitization tests.
If a clinical diagnosis has been made of procain dermatitis, a

positive skin reaction is of the utmost importance, but a negative reac¬

tion does not necessarily mean that the clinical diagnosis must be
eliminated, for too many factors enter into these cutaneous tests to
make them absolutely reliable ; but should the second and third tests

prove negative, I should be strongly inclined to look for another cause.

Several dentists have told me that they are resorting to the cutaneous
test, and others have asked me to do it for them. On finding it nega¬
tive, they have continued using procain without fear, placing absolute
reliance on the sensitiveness of this test. But they must bear in mind
that the body resistance may be altered by so many different conditions
that they may become susceptible to the irritation of that or any other
drug at any time.

REPORT OF CASES

Case 1.—Dr. H., first seen, April 4, 1921, presented an eruption on the
hands which he said had been there for ten weeks, a typical papulovesicular
eczema. The skin in several parts was exfoliating; at the joints were numerous

fissures, and there was the usual intolerable itching. The patient was nervous

and depressed, could not sleep and had frequent attacks of indigestion ; in fact,
he felt and looked sick. He attributed the eruption to the use of procain.
It had been much better for a few days before my seeing him, but became
much worse after the use of a new liquid soap. In the course of a few days
this same type of eruption had extended to the face and to the feet and ankles.
The patient was confined to his bed for several weeks, and on recovery was

advised to take a sea trip. On his return, the last of July, the condition was

almost entirely well ; but, August 19, there was a slight breaking out on the
face and fingers, and he told me that he had used procain with gloves but had
unconsciously put his gloved hands to his face. From this time on, he steadily
improved but was never entirely well. On October 29, there was a marked
outbreak on the face, following the use of a medicated shaving soap. Under
soothing lotions, this also promptly disappeared. I am willing to agree that
at the outbreak of this eruption in February the cause of it was procain, but
it might just as well have been any other irritant substance, as was proved by the
later eruptions. This patient had been working hard, frequently at night, and
was in an excessively nervous condition, with severe indigestion, largely the
result of overwork and nervousness. The outbreak following the use of the
medicated shaving soap was convincing, to me at least, that the prime cause
was any irritating substance, though procain might just as well take the blame
for it in the first instance.

As this patient regained his health, the eruption on the hands gradually
improved, but there were frequent nerve racking exacerbations of the papulo¬
vesicular type, always yielding to treatment, consisting of total abstinence from
work and the application of soothing lotions. We searched for every possible
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and impossible cause, realizing that it must be somewhere in his house or
office. Finally, in discussing the kind of rubber gloves worn. I asked how
long he boiled them, only to be told his attendant washed them in tincture of
green soap and hung them up to dry. The cause was found and the condition
cured.

Case 2.—Dr. R. called me on the telephone, Oct. 10, 1921, saying that he
had procain dermatitis. On examination, he had, on several fingers, pomphlyx
lesions with occasional vesicles occurring in small groups, mildly inflammatory
and accompanied by itching. They presented the characteristic linear formation,
which made me feel that they were due to the action of some of the poisonous
plants. The patient told me that he had been pulling weeds the previous week,
and that while he felt the eruption on one hand was due to procain, he was

equally sure it was due to the action of the weeds on the other. Personally, I
am inclined to feel that procain played no part in this eruption, which disappeared
promptly under mild, soothing remedies and roentgen-ray exposure. As he
has since expressed it, his hands are constantly bathed in procain, as his practice
is limited to extraction ; and there has been no return.

Case 3.—Dr. N. had been in practice only a short time when he came in
with a ready-made diagnosis of procain dermatitis. He presented a thickened,
fissured condition around the ends of the nails and around the matrix. There
was little or no inflammation surrounding it, and no vesiculation. On micro¬
scopic examination, this was proved a typical case of ringworm, as unyielding
to treatment as they usually are; but on account of the popular feeling regarding
procain, this patient always felt he had had a more or less atypical form of
that type of dermatitis.

Case 4.—Dr. D. wrote me the following history : He had a severe case of
procain dermatitis affecting both hands, particularly the finger nails, which
became thickened and hornlike. He was treated several months for this condi¬
tion before the cause was ascertained, and it disappeared only on discontinuance
of the use of local anesthetics. To prove to his own satisfaction that one of
this class of drugs was the cause, he conducted the following experiment :

Taking Waite's solution, he shook the bottle and rubbed the cork on his arm

every day for four days, at the expiration of which time red marks began
to appear where he had rubbed in the solution, and the part began to itch. He
continued to rub in this solution in the same way for several days ; the spots
were becoming larger and swelling until there were several blebs which ruptured
with the resulting oozing and pus formation. He rubbed in the solution for
ten days, and at that time was convinced that the cause of the inflammation
or his hands was that which had produced the lesions artificially on his arm.

As soon as he stopped these applications the arm began to heal, but the itching
remained intense.

Undoubtedly, however, there are many other substances which would have
caused his local irritation from friction. I can recall the case of a young
boy who had six or eight peculiar looking lesions on his face, which did not
seem to fit into any defined category. He was accused of producing them
himself by some artificial means and finally confessed that he had been in the
habit of pinching up the skin, wetting his finger with saliva and rubbing it
vigorously until these spots appeared. In the case of Dr. D., a stronger irritant
was used than saliva. After an interval of two weeks, he rubbed in a little
more of the solution, with a violent reaction within five hours. He later tried
a solution of pure procain, which produced exactly the same result as had
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been obtained from Waite's anesthetic. In this case, we have a suspected
dermatitis confirmed by sensitization test of the skin carried out to a greater
extent than the diagnosis warranted.

Case 5.—Dr. S. A., aged 25, who consulted me, November 25, presented a

severe dermatitis on both hands. On the dorsal aspect, it had been extended
nearly half way to the elbow, and not quite so far on the inner surface. It
was extremely inflammatory, and more or less covered with crusts and scales,
with many points of exudation. There was considerable involvement of the nail
bed, with a recession of the matrix and a slight thickening of the nails them¬
selves. To use his own words : "About five weeks ago there appeared on the
index finger of my right hand small lesions, like little grains of sand under the
skin, gradually developing into red, scaly blotches with a liquid oozing out."
Later, there appeared on the finger and thumb of the left hand the verrucous

type of eruption, with a thickening around the nail. Three weeks later, the
condition extended until there was presented the picture that has been described.
Shortly after he noticed the first irritation on the fingers, he was in the woods
picking autumn leaves. The severe eruption did not occur until two weeks after
that time, but it is not probable that Rhus was a factor, especially as there
was no history of susceptibility, he having handled the plants on other occasions
with impunity. The cutaneous sensitization tests were negative ; and, while the
patient was absolutely convinced that procain was responsible for the eruption,
there has been no recurrence, although he uses the drug freely, but with the
greatest caution against its coming in contact with his fingers in any way.

Case 6.—Dr. F. wrote me that he had been using a solution called Novol
for a year, when the fourth finger of the right hand became affected. Thinking
it was due to the soap he had been using, he discontinued that, but the condi¬
tion gradually spread to the other fingers and the interdigital spaces. The
eruption was of the same inflammatory character as described in the other cases,
accompanied by intense itching, particularly at night. This continued for three
months, when his attention was called to the fact that it might be due to the
use of Novol and, on the discontinuance of the use of that drug, the lesions
healed in about three weeks. This patient also rubbed into his arm a solution
of pure procain every day for a week, with the resulting erythematopapular
eruption, accompanied by intense itching. Dr. F. is now using Waite's cocain
solution and is apparently having no trouble.

Case 7.—Dr. S. first noticed a thickening around the nail bed of the left
hand, with an accompanying inflammation and considerable irritation. A diag¬
nosis of eczema was made by a local physician, and the patient was told to
keep his hands out of water—about as sensible a thing to tell a dentist as to

urge a neurasthenic inmate of the almshouse to take a trip to Europe. The
condition healed promptly under complete abstinence from work, and the applica¬
tion of calamine liniment ; but it returned as soon as he resumed practice, and
after close questioning it was found that he had been using considerable
quantities of formaldehyd. It was difficult to convince him that this was the
probable cause as he had such a fear of its being procain dermatitis that he
could see no other possibility. However, he discontinued using formaldehyd,
is very careful with his injections, and there has been no recurrence in the
last six months.

Case 8.—Dr. K. had been using procain since 1912, with the exception of
intervals during the war, when it was impossible to procure it. Later, its use

was resumed, and early in October, 1920, the cuticle around the nails began
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to harden, and there was severe itching and cracking of the epidermis. At
the same time, he also had a severe itching under the ring on the third finger
of the left hand. (This, however, is not an unusual occurrence when men wash
their hands frequently with soap, which collects under the ring and is very
irritating). Within a short time, the inflammation extended over the back of
the left hand; and later the right hand was also affected. There was consid¬
erable induration with fissuring at times, and superimposed staphylococcic
infection. About the middle of November of the same year, he was away for
two weeks and the hands greatly improved ; but, on his return to the office, the
itching and inflammatory symptoms returned, and he received active treatment,
besides taking the precaution of always using rubber gloves while administering
procain. Six months later, he gave the following report: "At the present time,
the epidermis is healing under the finger nails of the left hand, but there is a

slight dermatitis where the trouble originally started ; and while using rubber
gloves and exercising the greatest care, I believe that I am so sensitized that
it takes only a minute quantity of procain to start the trouble again."

Case 9.—Dr. F., for several years, had a dermatitis on the hands during
the summer. As soon as the late fall came on, he was entirely free from the
eruption, which was practically the same as others herein described ; but it
returned again with absolute surety in the early summer. This man had his
own truck garden and was accustomed to find pleasure and recreation in taking
care of it himself. He not only weeded it, but picked his own vegetables. The
occurrence of this eruption during a certain season made one suspicious ; so

he was induced to forego the pleasure of working in his garden the entire
summer, and was absolutely free from any type of irritation. Later in the fall,
he pulled up the dead tomato plants, and a severe dermatitis resulted within
twenty-four hours, convincing him and me that it was a case of tomato plant
poisoning and not caused by the use of procain.

In a recent letter from the H. A. Metz Laboratories, they offer no

explanation. They are aware of the fact that frequent cases occur, but
mention also that as far as they are aware no cases have been reported
among surgeons, which they attribute to the fact that the latter class
of professional nien wear gloves when they operate. They suggest as

a remedy that all dentists who are susceptible wear gloves. In this,
as in many other dermatologic conditions, it is rarely difficult to effect
a cure if complete rest can be secured ; but how to prevent a recurrence

is the serious question. Total abstinence from the use of the drug is
one way ; but this is undesirable, as patients are deprived of a wonderful
anesthetic and the dentist of a part of his income, for someone else can

handle the drug with impunity; the use of rubber gloves is another
way, but that also has its disadvantages. I have several times advised
the use of the following preparation for leather workers and those in
kindred trades who are subject to irritation of the hand on account of
certain chemicals, and it has proved of value; and I have suggested its
use to several dentists and have had a few good reports : 25 per cent,
of hydrous wool fat and 75 per cent, of petrolatum are heated in a

water bath ; 2 per cent of phenol is added, thoroughly mixed and
allowed to cool in a jar. A small quantity of this is rubbed thoroughly
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all over the hands before an injection is made, and the excess is wiped
off The taste is not especially unpleasant to the patient, though a

small quantity of ointment of rose water can replace a part of the
petrolatum.

While there is no doubt that procain and the allied products can

produce a dermatitis, for any known drug will do this in a susceptible
person under certain circumstances, yet I am inclined to agree with
Dr. Prinz that the cases are rare, occurring only in those who possess
a marked idiosyncrasy, and under particularly unfavorable conditions.
It is not so common as is supposed by the dentists themselves, for they
catalogue every eruption they may possess as due to that cause; and
they are rather difficult to convince to the contrary in spite of their
desire to use the drug. I have found few men who adhere strictly
to the direction for the preparation and use of the anesthetic, and it
may be that these personal deviations play a more or less important
rôle in the production of certain dermatoses occurring on the hands.

Spruce and Sixteenth Streets.
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